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(ERES)
) Nomenclatgre
a’ . effective area of cooling tubes per unit vol\ime
(m?/m?)
C : heat capacity (kcal/kg°cC)
D . cooling tube diameter (m)
G : flow rate of air (kg/hr)
G’ : flow rate of air based on air minimum cross
gection © (xgs/mfnr)
i : enthalpy of air v (kcal/kg)

kog e :overall capacity coefficient of mass transfer

(kg/mhr]
L ¢ flow rate of process fluid (kg/hr)
m . =Pt /D, -1
Pt : Piteh (m]
S : effecﬁi_ve cross section of evaporative cooler
(m?)
t : air temperature ‘ (%3

ty + cooling water temperature . (°c)
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th : cooling water temperature assumed consgtant
(°cy

T : process fluid temperature | (°c)

U, : overall heat transfer coefficient [kcal/m?hr°C)

W : flow rate of cooling water (kg hr)

z : offective height of evaporative cool {m)

a ,f: constant defined by Eq.(7),(8) respectively

-]
r : flow rate of cooling water per unit length
[kg/m hr)
A : thermal conductivity (kg/m hr°c)
y7 : viscosity » (kg/m hr]
0 : densits% ' (kg/m?)

Dimeneionless groups
Nup=h, D, s2;

Re, =D,Gru,

Re, =D, u, 0,78
Rey, = 4T /1ty
Prp=Cpu,/00

Subscripts
1,2 2 bottom and top of evaporative cooler respectively
?,0 . inside and outsids of cooling water tube
regpectively
L : procese fluid
. cooling water

G . air
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RED R 3 HEABEFFED ) 2 b

HEEDOLRFZCRFI2EREEMREBED ) 2  2BIFET., BHRT
¥, eI, BERL¥, ALY, kFIF¥E«EMGBCHEL,
FRENCERSL, BREL ( Prof.R%¥, Dr.® Ph.D. BEL),
MEBEBXTLBLTHOET. 1964~65FEEDXEATHY T, #
éﬁc&haiwao($ﬁﬂ%)a

MATHEMATICS

LONDON: BRUNNEL COLLEGE
Professor J.Crank, D.Sc. © Heat flow and diffusion

UNIVERSITY OF WALES: UNIVERSITY COLLEGE OF NORTH WALES
Professor D.R,Davies, D.Sc. Turbulent diffusion
Heat transfer

COMPUTING SCIENCE

MANCHESTER COLLEGE OF SCIENCE AND TECHNOLOGY
A.J.Willmott Regenerative heat exchangers

MECHANICAL ) ENGINEERING

ABERDEEN: ROBERT GORDON'S TECHNICAL COLLEGE

H.Hampson Condensation on extended surfaces; effect
- W.S8.0gston of air-vent position, heat-load and type
J.S.Turton of extended surface

Two-phase pressure drops in pipes (and
fittings) with refrigerants circulating at
-40°F (for Torry Research Station)

Convection in the insulating materials of
cold rooms

Boiling heat transfer: the influence of
additives on the maximum and critical
heat fluxes

BELFAST: QUEEN'S UNIVERSITY
A.Brown Experimental investigation of film cooling
performance on flat and curved plates and
" in separate regions
Theoretical investigation of temperature
distributions in turbine discs and annular
fins

BRIGHTON COLLEGE OF TECHNOLOGY
J.W.Harris Radiation heat transfer in internal combus-
tion engines

BRISTOL UNIVERSITY

G.F.C.Rogers Heat transfer; free convection from sur-
Y.R.Mayhew faces in various configurations, and effect
M. A .Hollingsworth, Ph.D. of vibrations; effect of secondary flows
H.I.H.Saravanamuttoo in forced convection; development of heat

flow meters; "cocktail-shaker" cooling;
effect of vapour velocity on condensation

G.Poots, Ph.D. : Boundary layer theory; heat transfer
CAMBRIDGE UNIVERSITY(Engineering)

H.Cohen Heat transfer in two phase flow; flow char-
acteristics of radial wall jets
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M.G.Cooper Boilin g heat transfer; Y-ray density gauges

EDINBURGH UNIVERSITY
T.D.Patten, Ph.D. Boiling heat transfer
Compact heat exchanger surfaces

EDINBURGH: HORIOT-WATT COLLEGE
V.B.Markham Fluid flow with mass transfer. An hydr-

aulic analogue for flow resistance with
condensation .

LEEDS UNIVERSITY

J.E.R.Coney Heat transfer in a h1gh-speed rotary heat
exchanger

A.S.Leah, Ph.D. Combustion flame temperéture, radiation
from flames; heat transfer in high-speed
engines -

LIVERPOOL UNIVERSITY

H.Barrow, Ph.D. Turbulent heat transfer
W.D.Morris, Ph.D.

LONDON UNIVERSITY: IMPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY

Professor Sir Owen Saunders, Theoretical and experimental studies of
D.Sc.,F.R.S. convection from rotating surfaces
Thermal conductance of metal surfaces in
. contact

Heat transfer and friction between a lubr-
icated piston and cylinder wall

Professor D.B.Spalding Application of the unified theory (of friction ,
i heat transfer and mass transfer in turb-

ulent boundary layer and wall jets) to film
cooling

Boiling heat transfer

Heat and mass transfer through boundary
layers(laminar)

Application of network analogue to heat
transfer and to problems involving chem-
ical reaction

Design of natural draught cooling towers

Performance of cooling tower packings

Economic selection of heat transfer surfaces

Heat and mass transfer between impinging
jets and solid surfaces

LONDON UNIVERSITY: QUEEN MARY COLLEGE
Professor E.J.LeFevre Measurement of steam-side heat-transfer
coefficient for steam at low pressure and
temperature
Natural convection

LONDON: BATTERSEA COLLEGE OF TECHNOLOGY
B.J.Zaczek, Ph.D. Heat transfer from flames to granulated solids

J.W,Wielogorski Hydraulic analogue of heat transfer problem
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LONDON: BRUNNEL COLLEGE
E.J.Small Free convection heat transfer in a vertical

tube closed at its upper end

MANCHESTER UNIVERSITY
Professor J,Diamond Heat transfer

F.J.Edwards, Ph.D. Forced convection heat transfer with large
tempcrature differences
Investigation of flow patterns and heat tran-
sfer in pipe entry regions
Heat transfer from a cylinder passing through

o bosimda e Towam
a poullualy Layc<i

J.D,Jackson " The diffusion of heat and momentum in tur-
bulent ducted flow
Effects of thermal boundary conditions and
variable fluid properties in forced conv-~
ection heat transfer
Heat transfer to superheated steam flowing
along smooth tubes

A . Williams Heat transfer between solids in contact
Heat transfer through journal bearings

W.J.D.Annand Heat transfer in internal combustion engines

T.A.Henry Investigation of the heat transfer resulting
from secondary flow effects in a passage
containing transverse cylinder

Development of a suitable device to measure
the heat flux across a surface

NEWCASTLE UPON TYNE UNIVERSITY
F.J.Bayley, D.Sc., Ph.D. Experimental investigation of the performance
of regenerators
Natural convection in subcooled liquids
Fluid flow and heat transfer between rotating
discs’ ' )
Fluid flow and heat transfer in compact heat
exchangers

NEWCASTLE UPON TYNE: RUTHERFORD COLLEGE OF TECHNOLOGY
J.H.Bock, Dr.Ing. Heat transfer through a shaft from a high

temperature heat source

NOTTINGHAM UNIVERSITY

Professor A.G.Smith Heat and mass transfer in turbulent boundary
layers

T.F.Roylance Heat transfer during evaporation

A, Lichtarowicz, Ph.D. Forced convection heat transfer with laminar

flow
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NOTTINGAHAM REGIONAL COLLEGE OF TECHNOLOGY

R.Munton, Ph.D, Radial heat transfer across an air-filled
annulus with a rotating inner member and
varying annular gap. Provision is made

for introducing other fluids and for longi-
tudinal flow

PORTSMOUTH COLLEGE OF TECHNOLOGY

J.E.Beanland Heat transfer to and from mercury drops
falling through a constant temperature liquid
field

SUNDERLAND TECHNICAL COLLEGE
B.McNaughton Heat transfer between a flat plate and imp-
inging oil jets and mists ’

Heat flux meter for local heat transfer coe-
fficient ’

TREFOREST: GLAMORGAN COLLEGE OF TECHNOLOGY

A .Johnson " Measurement of heat transfer rates between

a heated surface and impinging fluid droplets
UNIVERSITY OF WALES: UNIVERSITY COLLEGE OF SWANSEA
T.C.Daniels, Ph.D. ,Two-phase:l heat transfer near the critical
point for various vapours

T.H.Davies Thermosyphons; heat transfer from rotating

machines

AERONAUTICAL ENGINEERING .

BRISTOL COLLEGE OF SCIENCE AND TECHNOLOGY
D.Owen

P.McMahon
H.Hardistry

Heat transfer from an electrically-heated
wall to liquids at high heat fluxes

P.Vine Heating of industrial gas streams using elec-

trical heating elements
D.Owen Film cooling as a means of protecting a surface
from high temperature gases
LOUCHBOROUGH COLLEGE OF TECHNOLOGY
F.G.Maccabee Influence of free stream turbulence on the
convective heat transfer rates from surfaces

AERONAUTICS AND AERODYNAMICS .

CRANFIELD: THE COLLEGE OF AERONAUTICS
J.R.Busing Heat transfer to catalyiic walls

LONDON UNIVERSITY: IMPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY
A.J.Taylor-Russell Heat transfer

ELECTRICAL ENGINEERING AND ELECTRONICS
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LIVERPOOL COLLEGE. OF TECHNOLOGY
C.Pomfrett Heat transfer in transformer radiator

CIVIL. ENGINEERING

LONDON: WEST HAM COLLEGE OF TECHNOLOGY
J.A,Harrison Heat transfer: effect of surface roughness

CHEMICAL ENGINEERING

BIRMINGHAM UNIVERSITY
H.Gilmour Immiscible two-phase flow in vertical columns

immiscible two~- and three-phase flow in
porous media-
Two-phase flow through orifices

T.R.Bott Heat transfer across a scraped surface
J.S.M.Botterill, Ph.D. Mechanism of heat transfer in fluidized beds
D.R.Oliver, Ph.D. Heat transfer to non-Newtonian fluids in sin-

gle and two-phase flow
Mass transfer to falling films of liquid
Drying of solid systems

BIRMINGHAM COLLEGE OF ADVANCED TECHNOLOGY

B.Gay, Ph.D. Local coefficients in a shell-and-tube heat
exchange .
Electrochemical studies of mass transfe
phenomena

Convection melting .
Transient heat conduction

BRADFORD INSTITUTE OF TECHNOLOGY

R.Dodd Fouling in shell and tube heat exchangers
W.H.Granville, Fh.D. Heat transfer, heat storage and purging charac-
M.Ruheman, Ph.D. teristics of packed regenerators in temperature

range 90°K to 300°K
Heat transfer characteristics of packed regene-
rators in the temperature range 300°K to

400°K
W.H.Granville, Ph.D. Heat transfer and pressure drop in two-phase
N.Whyatt : flow systems using nitrogen at 930°K
W.H.Granville, Ph,D. Mass transfer rates in gas adsorption
D.1.Ellis
V.C.Marshall Heat transfer to coils in an agitated vessel
C.Hanson, Ph.D. Study of heat transfer by direct contact
J. Ingham between immiscible liquid phases

‘C,Hanson, Fh.D., Mass transfer during dyeing processes
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CAMBRIDGE UNIVERSITY i
R.M.Nedderman, Ph.D, Two~phase flow

J.R.A.Pearson, Ph.D. Non-Newtonian flow dynamics; motion of
small particles in viscous fluids; mass
transfer in turbulent fluids

EDINBURGH UNIVERSITY

Professor P.H.Calderbank, Mass transfer in fluid dispersions
D.Sc.
N.Macleod, Ph.D. Distillation; mass transfer
D.M.Wilson, Ph.D. ‘Studies of surfaces during mass transfer
EDINBURGH: HERIOT-WATT COLLEGE
Professor P.H.Calderbank Mass transfer between bubbles and liquids
D.Sc.
G.5.G.Beveridge, IPh.D. Heat transfer in beds of solids with a flowing
gas
Local mass transfer in beds of solids with
flowing gas
N.Macleod, Ph.D. Mass transfer between rotating coaxial
cylinders

Mass transfer between the walls of pipes
of vabfous shapes and fluids flowing therein
Mass transfer at a free liquid surface

R.Jackson Hydrodynamics of two-phase flow {gas-liquid
systems in a vertical pipe)

LEEDS UNIVERSITY
Professor G.G.Haselden et.al. Nature of boundary sub-layers in fluid flow
accompanied by heat transfer
Condensation of binary vapour mixtures
Convection within thermal insulations
Thermal regenerators
Evaporator design

LONDON UNIVERSITY: IMPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY

G.H.Anderson Heat transfer to liquids boiling in a vertical
tube

H.Sawistowski, Ph.D. Mass transfer in stirred cells

P.Eisenklam, Ph.D. Two-phase flow through packed beds

Mass transfer from drops accompanied by
chemical reaction

A.P.Shahbenderian, Ph.D. Fluid flow and mass transfer in an annulus

LONDON UNIVERSITY: UNIVERSITY COLLEGE
Professor M. B.Donald *  Heat transmission; boiling liquids; vibrating
i ' flow; gas-liquid phase coefficients in pipes

C.Morris, Ph.D. Drying; absorption
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A W, Nienow Mass transfer and diffusivity in solid-liquid
systems
Ultrasonics in mass transfer

LLONDON: BATTERSEA COLLEGE OF TECHNOLOGY
Professor S.R. Tailby Heat transfer in the field of gas-heated
W.J.Thomas, Ph.D. equipment
Mass transfer on sieve trays and in the
downcomers of distillation columns
Mass transfer in the new liquid-liquid extractor
Mass and heat transfer during nucleate boiling
Mass transfer in a solid-fluidized liquid

system

E.K.Clutterbuck, Ph.D. Heat transfer in natural circulaiion
evaporators

F.D.Moles Forced convection sub-cooled boiling heat
transfer

LONDON: WEST HAM COLLE.GE OF TECHNOLOGY

‘D.B.Mulholland, Ph.D. Heat transfer in fluid beds

LOUGHBOROUGH COLLEGE OF TECHNOLOGY

H.K.Suttle Convective heat-transfer in a tube with flow
breakers

W.F.Calus Heat transfer to two-component mixtures in

natural circulation evaporators

H.W.Kropholler Heat~transfer determinations from flow
D.J.Spikins, Ph.D. dynamics in scraped films

MANCHESTER COLLEGE OF SCIENCE AND TECHNOLOGY
A.Rushion, Ph.D. Heat transfer in sublimation

NEWCASTLE UPON TYNE UNIVERSITY
Professor J.M.Coulson, Ph.D. Heat transfer to boiling liquids
High intensity heat transfer

F.Goodridge, Ph.D. Measurement of liquid film transfer coefficients
Mass transfer through monomolecular {ilms

J.E.Porter : Heat transfer through layers with heat
generation
Heat transfer to non-Newtonian fluids
Heat and mass transfer coefficients in spray
drying

J.D.Thornton, Ph.D, " Heat transfer.characteristics of two-phase
gas-liquid systems
Heat transfer studies in non-Newtonian systems

UNIVERSITY OF WALES: UNIVERSITY COLLEGE OF SWANSEA
Professor J.F.Richardson Mass iransfer between lean and dense phase
Ph.D., D.Sc. in a fluidized bed



—42-

. SOUTHAMPTON UNIVERSITY (Institute of Sound and Vibration Research)
P.0O.A.L.Davies, Ph.D. Heat transfer in unsteady flow

METALLURGY

BRISTOL COLLEGE OF SCIENCE AND TECHNOLOGY
H.Reiter Preliminary survey of heat transmission
in composite building materials

“LONDON UNIVERSITY: IMPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY

Professor A.V.Bradshaw Mass transfer between two fluids including
Professor F.D.Richardson slag-metal and gas-metal systems

A .W.D.Hills Heat and mass transfer in gas-solid
J.Szekely, Ph. D. reactions including packed bed systems

Heat transfer in solidification
Regenerative heat transfer

CHEMICAL. TECHNOLOGY

STRATHCLYDE UNIVERSITY (Pure and Applied Chemistry)
R.G.Gardner, Ph.D. Mass transfer studies in plate absorption
and distillation columns

B.B.MacDonald, Ph.D. Mass transfer from porous media
G.G.M.Slesser, Ph.D. ' Simultaneous heat and mass transfer

FUEL TECHNOLOGY

LEEDS UNIVERSITY (Gas Engineering and General Fuel Science)

L.DBarker, Ph.D. et al. Analysis of gascs and liquids by chromatography
infra-red and ultra-violet spectroscopy,
flame stability and heat transfer mechanism
between flames and solids

SHEFFIELD UNIVERSITY (Fuel Technology and Chemical Engineéx‘ing)
R.G.Siddall, Ph.D. Fundamental problems in heat transfer
and fluid flow

M.G.Perry Simultaneous heat and mass transfer in

drying; mechanics of filter cake formation;
powder flow

MATERIAL.S TECHNOLOGY-

CRANFIELD: THE COLLEGE OF AERONAUTICS (Materials)
L.M.A.Gourd Heat transfer from MIG arcs

POLYMER TECHNOLOGY

MANCHESTER COLLEGE OF SCIENCE AND TECHNOLOGY (Polymer and
Fibre Science)

Professor R.H.Peters Diffusion

L.A.Kirk Heat and mass transfer in fluidized beds
Use of super-heated steam as a drying medium
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B.Atkinson, Ph.D. Mass and momentum transfer in turbulent
liquid films

R.M.Wood, Ph.D. Mass and heat transfer in porous catalysts
Heat and mass transfer in rotatxng disc
exchangers

-OTHER ENGINEERING

ABERDEEN UNIVERSITY (Engineering)

H.Hampson » Heat transfer; condensation of vapours on

W.M.Ogston k tubes with extended surfaces; refrigeration

J.S.Turton

CARDIFF: WELSH COLLEGE OF ADVANCED TECHNOLOGY (Engineering)

W.S.Down Heat transfer propernes of two-component
flows

P.'L.Gre.aves Turbulent flow of air and heat transfer in

concentric and eccentric annuli

DURHAM UNIVERSITY (Engineering science)
Professor R.Hoyle Transfer of heat from condensing steam to
a cooled rotating element

KINGSTON COLLEGE OF TECHNOLOGY (Engineering)
R.W.Szymanski Utilization of the "waste energy" from engine
: test cell for space heating

LEICESTER UNIVERSITY (Engineering)
R.W. Maxwell Ph.D. Drying process

LONDON UNIVERSITY: QUEEN MARY COLLEGE (Nuclear Engineering)
Professor W.Murgastroyed, Ph.D. Heat transfer and burnout studles on
" water/steam mixtures

LONDON: NATIONAL COLLEGE FOR HEATING, VENTILATING, REFRIGERATION
AND FAN ENGINEERING

E.Woodcock Measurement of humidity of air

MANCHESTER UNIVERSITY (Nuclear Engineering)
Professor W.B.Hall, et.al. Heat transfer and fluid mechanics problems
in nuclear reactors
Heat transfer to fluids above the critical
point

OXFORD UNIVERSITY (Engineering Science)

Professor D.W.Holder Heat transfer by forced convection and

Professor W.S.Hemp, et.al. by free convection near the critical point
Boiling surface-activity in two-phase flows

READIBG UNIVERSITY: NATIONAL INSTITUTE FOR RESEARCH IN
DAIRYING (Engineering)

H.Burton Heat . treatment and aseptic filling of milk
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